(51) 



(21) International Application Number: PCT/EP92/02068 

(22) International Filing Date: 4 September 1992 (04.09.92) 



(30) Priority data: 

9119704.6 14 September 1991 (14.09.91) GB 



(71) Applicant (for GB IE only): PFIZER LIMITED [GB/GB]; 
Ramsgate Road, Sandwich, Kent CT13 9NJ (GB). • 

(71) Applicant (for all designated States except GB IE US): PFIZ- 

ER "INC. [US/US]; 235 East 42nd Street, New York, NY 
10017 (US). 

(72) Inventors ; and 

(75) Inventors/Applicants (for US only) : BROWN, David [GB/ 
GB]; TERRETT, Nicholas, Kenneth [GB/GB]; Pfizer 
Central Research, Ramsgate Road, Sandwich, Kent 
CT13 9NJ (GB). 



.93) 



(74) Agents: MOORE, James, William et al.; Pfizer Limited, 
Patents Department, Ramsgate Road, Sandwich, Kent 
CT13 9NJ (GB). 

(81) Designated States: CA, FI, JP, US, European patent (AT, 
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, 
NL, SE). 

Published 

With international search report. 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



International Patent Classification 5 : 

C07D 487/04, A61K 31/505 

// (C07D 487/04, 239:00, 231 :00) 



Al 



(11) International Publication Number: 
(43) Internationa] Publication Date: 



WO 93/061 

1 April 1993 (01.04 



(54) Title: PYRAZOLOPYRI MIDI NONE ANTIANGINAL AGENTS 




(57) Abstract 

Compounds of formula (I) and pharmaceutical^ acceptable salts thereof, wherein R 1 is methyl or ethyl; R 2 is ethyl or n- 
propyl; and R 3 and R 4 are each independently H, or C r C 6 alkyl optionally substituted with C5-C7 cycloafkyl or with mor- 
pholino; are selective cGMP PDE inhibitors useful in the treatment of cardiovascular disorders such as angina, hyperten- 
sion, heart failure and atherosclerosis. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify Slates party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


Fl " 


Finland 


MN 


Mongolia 


AU 


Australia 


FR 


France 


MR 


Mauritania 


BB 


Barbados 


GA 


Gabon 


MW 


Malawi 


BE 


Belgium 


CB 


United Kingdom 


NL 


Netherlands 


BF 


Burkina Faso 


CN 


Guinea 


NO 


Norway 


BG 


Bulgaria 


CR 


Greeee 


NZ 


New Zealand 


BJ 


Benin 


HU 


Hungary 


PL 


Poland 


BR 


Brazil 


IE 


' Ireland 


PT 


Portugal 


CA 


Canada 


IT 


Italy 


RO 


Romania 


CF 


Central African Republic 


JP 


Japan 


RU 


Russian Federation 


CC 


Congo 


KP 


Democratic PeopIeV Republic 


SO 


Sudan 


CH 


Switzerland 




or Korea 


SE 


Sweden 


CI 


Cote d'lvoirc 


KR 


Republic of Korea 


SK 


Slovak Republic 


CM 


Cameroon 


LI 


IJcchtcnstein 


SN 


Senegal 


CS 


Czechoslovak ui 


LK 


Sri Lanka 


su 


Soviet Union 


CZ 


Czech Republic 


LU 


Luxembourg 


TD 


Chad 


OE 


Germany 


MC 


Monaco 


TC 


Togo 


DK 


Denmark 


MC 


Madagascar 


UA 


Ukraine 


ES 


Spain 


Ml 


Mali 


US 


United Suites of America 



WO 93/06104 



PCT/EP92/02068 



1 

PYRAZOLOPYRIMIDINONE ANTIANGINAL AGENTS 

This invention relates to a group of pyrazolo[4 , 3- 
d]-pyrimidin-7-ones, which are potent and selective 
inhibitors of cyclic guanosine 3', 5 ' -monophosphate 
phosphodiesterase (cGMP PDE) having utility in a 
variety of therapeutic areas including the treatment of 
cardiovascular disorders such as angina, hypertension, 
heart failure and atherosclerosis. 

The compounds of the invention exhibit selectivity 
for inhibition of cGMP PDEs rather than cyclic 
adenosine 3 ' , 5 ' -monophosphate phospodiesterases (cAMP 
PDEs) and, as a consequence of this selective PDE 
inhibition, cGMP levels are elevated, which in turn can 
give rise to beneficial anti-platelet, anti-neutrophil, 
anti-vasospastic and vasodilatory activity, as well as 
potentiation of the effects of endothelium-derived 
relaxing factor (EDRF) and nitrovasodilators. Thus the 
compounds have, utility in the treatment of a number of 
disorders, including stable, unstable and variant 
(Prinzmetal) angina, hypertension,, pulmonary 
hypertension, congestive heart failure, 
atherosclerosis, conditions of reduced blood vessel 
patency e.g. post-percutaneous transluminal coronary 
angioplasty (post-PTCA) , peripheral vascular disease, 
stroke, bronchitis, chronic asthma, allergic asthma, 
allergic rhinitis, glaucoma, and diseases characterised 
by disorders of gut motility, e.g. irritable bowel 
syndrome (IBS) . 

Certain pyrazolo[4,3-d]pyrimidin-7-ones are 
disclosed in European patent application EP-A-0201188 , 
where they are described as adenosine receptor 
antagonists and PDE inhibitors, useful in the treatment 
of cardiovascular disorders such as heart failure or 
cardiac insufficiency. However the compounds 
specifically exemplified therein are neither 
particularly potent PDE inhibitors, nor are they 
claimed to be selective inhibitors of cGMP PDE. 
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It has now been discovered that 1, 3-dialkyl-5- 
(disubstituted phenyl) -1, 6-dihydro-7H-pyrazolo [4 , 3- 
d]pyrimidin-7-ones, in which the two phenyl 
substituents are in a 2,5 relative disposition, possess 
unexpectedly high levels of both cGMP PDE inhibitory 
potency and, as stated above, selectivity for 
inhibition of cGMP PDEs over that of eAMP PDEs. These 
compounds are neither specifically disclosed nor 
exemplified in EP-A-0201188 . 

The compounds of the present invention have the 

formula (I) : 




wherein R 1 is methyl or ethyl; 

R 2 is ethyl or n-propyl; 
and R 3 and R 4 are each independently H, or Cj- 

C 6 alkyl optionally substituted with C 5 -C7 
cycloalkyl or with morphollno; 
and pharmaceutical^ acceptable salts thereof. 

In the above definition, unless otherwise 
indicated, alkyl groups having three or more carbon 
. atoms may be straight chain or branched chain i Thus 
the compounds of formula (I) may contain one or more 
asymmetric centres and consequently can exist 
as enantiomers or diastereoisomers; the invention 
includes both mixtures and separate individual isomers. 

The compounds of formula (I) may also exist in 
tautomeric forms and the invention includes both 
mixtures and separate individual tautomers. 

Also included in the invention are radiolabelled 
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derivatives of compounds of formula (I) which are 
suitable for biological studies. 

The pharmaceutically acceptable salts of the 
compounds of formula (I) which contain a basic centre 
are acid addition salts formed with pharmaceutically 
acceptable acids. Examples include the hydrochloride, 
hydrobromide, sulphate or bisulphate, phosphate or 
hydrogen phosphate, acetate, benzoate, succinate, 
furmarate, maleate, lactate, citrate, tartrate, 
gluconate, methanesulphonate, benzenesulphonate and p- 
toluenesulphonate salts. Compounds of the formula (I) 
can also provide pharmaceutically acceptable metal 
salts, in particular alkali metal salts, with bases. 
Examples include the sodium and potassium salts. 

A preferred group of compounds of formula (I) is 
that wherein R 3 is H, methyl or ethyl; R 4 is C x -C 6 alkyl 
optionally substituted with cyclohexyl or with 
morpholino; and R 1 and R 2 are as previously defined. 

Particularly preferred individual compounds of the 
invention are: 

5-[2-ethoxy-5-(3-morpholinopropylsulphamoyl) - 
phenyl ] -1 , 3-dimethyl-l , 6-dihydro-7H-pyrazolo [ 4 , 3-d] - 
pyr imidin-7 -one ; 

l-ethyl-5- [5- (n-hexylsulphamoyl) -2-n-propoxy- 
phenyl] -3 -methyl- 1 , 6-dihydro-7H-pyrazolo [4 , 3- 
d ] pyr imidin-7-one ; 

l-ethyl-5- (5-diethylsulphamoyl-2-n-propoxy- 
phenyl ) -3-methyl-l , 6-dihydro-7H-pyrazolo [ 4 , 3-d] - 
pyrimidin-7-ohe; 

and 5- [ 5- (N-cyclohexylmethyl-N-methylsulphamoyl) -2- 
n-propoxyphenyl]-l-ethyl-3-methyl-l, €-dihydro-7H- 
pyrazolo[4 , 3-d]pyrimidin-7-one. 
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The compounds of formula (I) may be prepared by 
the reaction of a compound of formula (II): 




SO £ Y 



wherein R 1 and R 2 are as previously defined and Y is 
fluoro, chloro or bromo, preferably chloro, with a 
compound of formula (III) : 

HNR 3 R 4 (HI) 

wherein R 3 and R 4 are as previously defined. 
The reaction is generally carried out at room 
temperature, preferably in the presence of a solvent, 
for example a C,-C 3 alkanol, using an excess of (III) to 
scavenge the acid by-product (HY) . 

Compounds of formula (II) may be prepared from 
compounds of formula (IV) : 



O R1 
i 
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wherein R 1 and R 2 are as previously defined, by the 
application of known methods for the introduction of a 
S0 2 Y group, wherein Y is as previously defined, into an 
aromatic ring) for example, when Y is chloro, by the 
action of chlorosulphonic acid at or near 0°C. 

Compounds of formula (IV) may be prepared from 
compounds of formula (V) : 




(V) (vi) 

wherein R l and R 2 are as previously defined, by the 
application of known cyclisation methods for 
pyrimidinone ring formation. Thus, for example, the 
cyclisation may be effected by the treatment of (V) 
with a base such as sodium hydroxide or potassium 
carbonate, optionally in the presence of hydrogen 
peroxide, in an ethanol-water medium at reflux 
temperature for 2-40 hours. Under these conditions the 
related nitrile of formula (VI) , wherein R 1 and R 2 are 
as previously defined, may also be employed as the 
precursor to (IV) . 

In an alternative cyclisation procedure, compounds 
of formula (IV) may be obtained by treatment of (V) 
wrth polyphosphoric acid at or near 140° C for 6-18 
hours . 

Compounds of formulae (V) and (VI) may be prepared 
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from compounds of formulae (VII) and (VIII) 
respectively: 




(VII) (VII!) 



wherein R l is as previously def ined, by reaction with a 
compound of general formula (IX) : 



R 2 0 




wherein R 2 and -Y are as previously defined. 

The reaction is generally carried out using an 
excess of (IX) in the presence of an excess of a 
tertiary amine such as triethylamine or pyridine to 
act as scavenger for the acid by-product (HY) , 
optionally in the presence of a catalyst such as 4- 
dimethylaminopyridine, in an inert solvent such as 
dichloromethane at from about p to 25°C for 2-6 hours. 
For convenience , pyridine may also be used as co- 
solvent. 
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The amines of formula (III) , the aminopyrazoles of 
formulae (VII) and (VIII) , the acyl halides of formula 
(IX) , and the various reagents required for the process 
hereinbefore disclosed, when neither commercially 
available nor subsequently described, can be obtained 
by conventional synthetic procedures, in accordance 
with literature precedent, from readily accessible 
starting materials using appropriate reagents and 
reaction conditions. 

The pharmaceutical ly acceptable acid addition 
salts of the compounds of formula (I) which contain a 
basic centre may also be prepared in a conventional 
manner. For example a solution of the free base is 
treated with the appropriate acid, either neat or in a 
suitable solvent, and the resulting salt isolated 
either by filtration or by evaporation under vacuum of 
the reaction solvent. Pharmaceutically acceptable base 
addition salts can be obtained in an analogous manner 
by treating a solution of a compound of formula (I) 
with the appropriate base. Both types of salt may be 
formed or ihterconverted using ion-exchange resin 
techniques. 

All of the above reactions are entirely 
conventional and the necessary reagents and conditions 
for their performance can readily be established by 
reference to standard textbooks and to the Examples and 
Preparations provided hereafter. Alternatives and 
variations will also be evident to persons skilled in 
the art to enable all the compounds defined by formula 
(I) to be prepared. 

The biological activities of the compounds of the 
present invention were determined by the following test 
methods. 

Phosphodiesterase activity 

Compound affinities for cGMP and cAMP PDEs are 
assessed by determination of their IC_ values (the 
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concentration of inhibitor required for 50% inhibition 
of enzyme activity) . The PDE enzymes are isolated from 
rabbit platelets and rat kidney, essentially by the 
method of W. J. Thompson et al. (Biochem. , 1971 # 10, 
311). The calcium/calmodulin (Ca/ CAM) -independent cGMP 
PDE and the cGMP-inhibited cAMP PDE enzymes are 
obtained from rabbit platelets whilst, of the four 
major PDE enzymes of the rat kidney, the Ca/CAM- 
dependent cGMP PDE (fraction I) is isolated. Assays 
are performed using a modification of the "batch" 
method of W. J. Thompson and M. M. Appleman (Biochem., 
1979, 18, 5228). Results from these tests show that 
the compounds of the present invention are potent and 
selective inhibitors of both cGMP PDEs. 
platelet anti-aag recratorv activity 

This is assessed by the determination of a 
compound's ability to inhibit platelet aggregation in 
vitro induced by platelet activating factor (PAF) , and 
to potentiate the platelet antiaggregatory action in 
vitro of activators of guanylate cyclase such as 
nitroprusside and EDRF. Washed platelets are prepared 
essentially by the method of J. F. Mustard et al. 
(Methods in Enzymol., 1989, 1§9_, 3) and aggregation is 
determined using standard turbidimetric techniques as 
described by G. V. R. Born, (J. Physiol. (Lond) , 1962, 
162 . 67P) . 

Antihypertensiv e activity 

This is assessed following intravenous or oral 
administration of a compound to spontaneously 
hypertensive rats. Blood pressure is recorded via a 
cannula implanted in the carotid artery of either 
conscious or . anaesthetised animals. 

For administration to man in the curative or 
prophylactic treatment of angina, hypertension or 
congestive heart failure, oral dosages of the compounds 
will generally be in the range of from 4-800 mg daily 
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for an average adult patient (70 kg) . Thus for a 
typical adult patient, individual tablets or capsules 
contain from 2-400 mg of active compound, in a suitable 
pharmaceutically acceptable vehicle or carrier, for 
administration in single or multiple doses, once or • 
several times per day. Dosages for intravenous, buccal 
or sublingual administration will typically be within 
the range of from 1-400 mg per single dose as required. 
In practice the physician will determine the actual 
dosing regimen which will be most suitable for an 
individual patient and it will vary with the age, 
weight and response of the particular patient. The 
above dosages are exemplary of the average case but 
there can be individual instances in which higher or 
Iqwer dosage ranges may be merited, and such are within 
the scope of this invention. 

For human use, the compounds of the formula (I) 
can be administered alone, but will generally be 
administered in admixture with a pharmaceutical carrier 
selected with regard to the intended route of 
administration and standard pharmaceutical practice. 
For example, they may be administered orally, buccally 
or sublingual ly, in the form of tablets containing 
excipients such as starch or lactose, or in capsules or 
ovules either alone or in admixture with excipients, or 
in the form of elixirs or suspensions containing 
flavouring or colouring agents. The compounds may also 
be injected parenterally , for example intravenously, 
intramuscularly, subcutaneous ly or intracoronarily. 
For parenteral administration, they are best used in 
the form of a sterile aqueous solution which may 
contain other substances, for example salts, or 
monosaccharides such as mannitol or glucose, to make 
the solution isotonic with blood. 

Thus the invention provides a pharmaceutical 
composition comprising a compound of formula (I) , or a 
pharmaceutically acceptable salt thereof, together with 
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a pharmaceutically acceptable diluent or carrier. 

The invention also provides a compound of formula 
(I) , or a pharmaceutically acceptable salt thereof, or 
a pharmaceutical composition containing either entity, 
for use in medicine. 

The invention further provides the use of a 
compound of formula (I) , or a pharmaceutically 
acceptable salt thereof, or a pharmaceutical 
composition containing either entity, for the 
manufacture of a medicament for the treatment of 
stable, unstable and variant (Prinzmetal) 
angina, hypertension, pulmonary hypertension, 
congestive heart failure, atherosclerosis, stroke, 
peripheral vascular disease, conditions of reduced 
blood vessel patency, e.g. post-PTCA, chronic asthma, 
bronchitis, allergic asthma, allergic rhinitis, 
glaucoma, or diseases characterised by disorders of gut 
motility, e.g. IBS. 

In a. further aspect, the invention provides a 
method of treating or preventing stable, unstable and 
variant (Prinzmetal) angina, hypertension, pulmonary 
hypertension, congestive heart failure, 
atherosclerosis, stroke, peripheral vascular disease, 
conditions of reduced blood vessel potency e.g. post- 
PTCA, chronic asthma, bronchitis , allergic asthma, 
allergic rhinitis, glaucoma, or diseases characterised 
by disorders of gut motility, e.g. IBS, in a mammal 
"(including a human being) which comprises administering 
to said mammal a therapeutically effective amount of a 
compound of formula (I) , or a- pharmaceutically 
acceptable salt thereof, or a pharmaceutical 
composition containing either entity. 

The invention also includes any novel 
intermediates of formulae (II) and (IV) disclosed 
herein. 

The syntheses of the compounds of the invention 
and of the intermediates for use therein are 
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illustrated by the following Examples and Preparations. 
The purity of the compounds was routinely monitored by 
thin layer chromatography (tic) using Merck Kieselgel 
60 F254 plates.* ^-Nuclear magnetic resonance spectra 
were recorded using either a Nicolet QE-300 or a Bruker 
AC-300 spectrometer and were in all cases consistent 
with the proposed structures. 
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EXAMPLE 1 

5-r2-Ethoxy-5- f 3-morpholinopropylsulp hamovl) phenyl 1 - 
1 . 3-dimethvl-l . 6-dihvdro-7H- pyrazolor4 , 3-dlpyrimidin-7- 
one 

N-(3-Aminopropyl)morpholine (0.943 g, 0.0066 mol) 
was added dropwise to a stirred suspension of 5-(5- 
chlorosulphonyl-2-ethoxyphenyl) -1, 3-dimethyl-l, 6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0.626 g, 
0.00164 mol) in ethanol (40 ml). After 1 hour at room 
temperature,* when tic analysis showed no remaining 
starting material, the solvent was removed by 
evaporation under vacuum. The residue was partitioned 
between saturated aqueous sodium bicarbonate solution 
(30 ml) and dichloromethane (30 ml), then the organic 
phase removed and the aqueous phase further extracted 
with dichloromethane (3 x 30 ml) . The combined 
organic solutions were dried (Na 2 S0 4 ) and the solvent 
removed by evaporation under vacuum. The residue was 
purified by column chromatography (Si0 2 , 5% MeOH in 
CH 2 C1 2 ) followed by crystallisation of the resulting 
solid from ethyl acetate-methanol, to afford the title 
compound as white crystals (0.568 g, 73%), m.p. 193- 
195°C. Found: C,54.05; H,6.00; N, 17.18. C^qN^S 
requires C,53.86; H,6.16; N, 17.13%. 

EXAMPLE 2 

l-Ethvl-5- T5- f n-hexvlsulphamovll -2-n-propoxvphenvn -3- 
methvl-1 . 6-dihvdro-7H-Pvrazolor4 , 3-dlPvrim idin-7-one 
Following the procedure of Example 1, the title 
compound was prepared from 5-(5-chlorosulphbnyl-2-n- 
propoxyphenyl) -l-ethyl-3-methyl-l , 6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one (0.5 g, 0.0012 mol) and 
hexylamine (0.49 g, 0.0048 mol). After crystallisation 
from EtOAc-hexane, the product was obtained as a white 
solid (0.328 g, 57%), m.p. 172-174°C. Found: C,58.02; 
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H,6.98; N,14.85. C^Hjjl^S requires C,58.08; H, 6.9.9 ; 
N, 14.73%. 

EXAMPLE 3 

5- f 5- f N-Cvclohexvlmethy 1-N-methylsulphamovl ) -2-n- 
propoxyphenvl 1 -l-ethvl-3-methvl-l , 6-dihydro-7H- 
pvra2olor4 . 3-dlpyrimidin-7-one 

Following the procedure of Example 1, the title 
compound was prepared from 5- (5-chlorosulphonyl-2-n- 
propoxyphenyl) -l-ethyl-3-methyl-l, 6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one (0.7 g, 0.0017 mol) and 
N-methylcyclohexylmethylamine (0.433 g, 0.0034 mol) 
(prepared by borane:dimethylsulphide mediated reduction 
of N-formylcyclohexylmethylamine) . After 
crystallisation from EtOAc-hexane, the product was 
obtained as colourless crystals (0.668 g, 78%), m.p. 
190-192°C. Found: C,60.03; H,7.07; N,13.96. C^l^S 
requires C, 59.86; H,7.03; N, 13.96%. 

EXAMPLE 4 

l-EthYl-5-r5-diethvlsulphamoyl-2-n-propoxvphenyl) -3- 
methvl-1, 6-dihydro~7H-pyrazolof 4 . 3-dlpyrimidin-7-one 
Following the procedure of Example 1, the title 
compound was prepared from 5-(5-chlorosuiphonyl-2-n- 
propoxyphenyl) -l-ethyl-3-methyl-l , 6-dihydro-7H- 
pyrazolo[4, 3-d]pyrimidin-7-one (0.5 g, 0.0012 mol) and 
diethylamine (0.5 ml, 0.356 g, 0.0048 mol). After 
crystallisation from EtOAc-hexane, the product was 
bbtained as white crystals (0.379 g, 70%), m.p. 181- 
183°C. Found: C,56.47; H,6.42; N, 15.62. C 2l H 29 N 5 0 4 S 
requires C,56.36; H,6.53; N,15.65%. 
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PREPARATION 1 

4- f2-Eth«yybenzainidol -1 . 3 -dimethvlpyrazole-5- 
earboxamide 

A solution of 2-ethoxybenzoyl chloride (14.42 g, 
0.078 mol) in dichloromethane (50 ml) was added 
dropwise to a stirred solution of 4 -amino- 1,3- 
dimethylpyrazole-5-carboxamide (12.0 g, 0.078 mol) 
(prepared by the method of J. Med. Chem. , 1987, 30., 91 
in pyridine (150 ml) and the resulting mixture stirred 
at room temperature overnight in a dry nitrogen 
atmosphere.. The solvent was removed by evaporation 
under vacuum and the residue partitioned between ethyl 
acetate (100 ml) and saturated aqueous sodium carbonate 
solution (100 ml) . The organic phase was separated and 
the aqueous phase exhaustively extracted with ethyl 
acetate. The combined organic solutions were dried 
(Na 2 S0 4 ) and evaporated under vacuum. The solid thus 
obtained was triturated with diethyl ether (100 ml) , 
then dried, to give the product as a white solid (19.24 
g # 82%) , m.p. (after crystallisation from ethyl 
acetate) 178-181°C. Found: C,59.89; H,6.05; N, 18.44. 
CtfHjgNPa requires C,59.59; H,6.00; N, 18.53%. 

PREPARATION 2 

5- ( 2-EthoxvphenyH -1 • 3-d imethvl-l . 6-dihvdro-7H- 
pyrazolofA . 3-dlpy riTnidin-7-one 

4-(2-Ethoxybenzamido) -1, 3-dimethylpyrazole-5- 
carboxamide (1.6 g, 0.0053 mol) was added to 
polyphosphoric acid (50 g) and the mixture heated at 
.about 140°C for 6 hours. The cool reaction mixture was 
poured onto ice/water (100 g) , then the resulting 
solution basified with 10% aqueous sodium hydroxide 
solution and extracted with dichloromethane (3 x 100 
ml) . The combined organic extracts were dried (MgS0 4 ) 
and evaporated under vacuum to give the crude product. 
After purification by column chromatography (Si0 2 , 3% 
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MeOH in CH 2 C1 2 ) , followed by crystallisation from 
aqueous ethanol, the title compound was obtained as 
colourless crystals (0.26 g, 17%), m.p. 201-204°C. 
Found: C,63.43; H,5.57; N,19.35. C^Hi^Oj requires 
C,63.36; H,5.67; N, 19.71%. 

PREPARATION 3 

5- ( 5-Chlorosulphonvl-2-ethoxvphenyl) -1 . 3-dimethvl-l . 6- 
dihYdro-7H-pyrazolor4 . 3-dlPYrimidin-7-one 
5- (2-Ethoxyphenyl) -1 , 3-dimethyl-l , 6-dihydro-7H- 
pyrazolo[4 , 3-d]pyrimidin-7-one (1.0 g, 0.0032 mol) was 
added portionwise to cold (0°C) chlorosulphonic acid (6 
ml) and the resulting solution stirred at room 
temperature for 12 hours. The reaction mixture was 
added dropwise to ice/water (50 g) and the resulting 
aqueous solution extracted with dichloromethane (4 x 50 
ml). The. combined extracts were dried (Na 2 S0 4 ) and the 
solvent removed by evaporation under vacuum to give a 
white solid which, on trituration with diethyl ether 
provided the title compound (1.21 g, 100%) , m.p. 233- 
235°C. Found: C,47.24; H,3.73; N,14.54. C,5H 15 C1N 4 0 4 S 
requires C,47.06; H,3.95; N,14.64%. 

PREPARATION 4 

l-Ethvl-3-methvl-4- ( 2 -n-pr opoxvbenzamido ) pvrazole-5- 
carboxamide 

Following the procedure of Preparation 1, the 
title compound was prepared from 2-n-propoxybenzoyl 
chloride (2.16 g, 0.0109 mol) and 4-amino-l-ethyl-3- 
methylpyrazole-5-carboxamide (0.916 g, 0.0055 mol) 
(prepared by the method of EP-A-0095289) . The product 
was obtained as a white solid (1.63 g, 91%), m.p. 
(after crystallisation from ethyl acetate-hexane) 150- 
152°C. Found: C,61.87; H,6.46; N, 17.16. CnH^Oj 
requires C,61.80; H,6.71; N, 16.96%. 
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PREPARATION 5 

1 -Bthvl-3-wPtihvl-5- f 2-n-pr o poxvphenvl ) -1 . 6-di hydro-7H- 
pyrazolor^ , 3-dlp yrimidin-7-one 

l-Ethyl-3-methyl-4- (2-n-propoxybenzamido) pyrazole- 
5-carboxamide (8.0 g, 0.024 mol) was added to a stirred 
solution of sodium hydroxide (4.84 g, 0.121 mol) in 
water (180 ml) and ethanol (50 ml) and the mixture 
heated under reflux for 12 hours. The solution was 
allowed to cool and extracted with dichloromethane ( 6 x 
60 ml) ; the combined extracts were then dried (Na 2 S0 4 ) 
and the solvent removed by evaporation under vacuum. 
Crystallisation of the resulting solid from EtOAc- 
hexane gave the title compound as white crystals (5.0 
g, 66%), m.p. 149-151°C. Found: C,65.53; H,6.59; 
N, 18 . 02 . C, 7 H 20 N 4 O 2 requires C, 65. 37 ; H, 6 .45 ; N, 17 . 94% . 

PREPARATION 6 
5- ( 5-Chlorosulphonvl-2-n-propoxvp henvll -l-ethvl-3- 
™p-hhvl-i . 6-dihvdro-7H-pvrazo lorA . 3~dlpyrimidin-7-one 

Following the procedure of Preparation 3, the 
title compound was prepared from l-ethyl-3-methyl-5-(2- 
n-propoxyphenyl) -1, 6-dihydro-7H-pyrazolo [4 , 3- 
d]pyrimidin-7-one (2.5 g, 0.008 mol) and 
chlorosulphonic acid (8 ml) . The product was obtained 
as a white solid (3.17 g, 96%), m.p. 155-158«>C. Found:- 
C,49.19; H,4.50; N,13.38. C, 7 H 19 C1N 4 0 4 S requires C, 49.70 ; 
H,4.66; N, 13.64%. . . 



WO 93/06104 



PC17EP92/02068 



1 7 

In vitro inhibitory activity and selectivity against 
the Ca/CAM-independent cGMP PDE and the cGMP-inhibited 
cAMP PDE enzymes 
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CLAIMS 

1. A compound of formula: 



PCT/EP92/02068 



R 2 0 HN 




SOoNR 3 R 4 



(I) 



or a pharmaceutically acceptable salt thereof, 
wherein R 1 is methyl or ethyl; 

R 2 is ethyl or n-propyl; 
and R 3 and R 4 are each indepdendently H, or C,-C 6 

alky 1 optionally substituted with Cj-C, 

cycloalkyl or with morpholino. 

2. A compound as claimed in claim 1 wherein R 3 is H, 
methyl or ethyl; and R 4 is C,-C 6 alkyl optionally 
substituted with cyclohexyl or with morpholino. 

3. A compound as claimed in claim 2 wherein the said 

compound is selected from: 

5-[2-ethoxy-5- (3-morpholinopropylsulphamoyl) - 

phenyl] -1 , 3-dimethyl-l , 6-dihydro-7H-pyrazolo [ 4 , 3-d] - 

pyrimidin-7-one ; 

l-ethyl-5- [5- (n-hexylsulphamoyl) -2-n-propoxy- 
phenyl]-3-methyl-l, 6^dihydro-7H-pyrazoio[4,3.- 
d] pyrimidin-7-one ; 

l-ethyl-5- ( 5-diethy lsulphamoyl-2-n-propoxy- 
phenyl) -3-methyl-l , 6-dihydro-7H-pyrazolo [ 4 , 3-d] - 
pyrimidin-7-one ; 

and 5- [ 5- (N-cyclohexylmethyl-N-methylsulphamoy 1 ) -2 -n- 
propoxypheny 1 ] - l-ethyl-3 -methy 1-1 , 6-dihydro-7H- 
pyrazolo [ 4 , 3 -d ] pyrimidin-7-one ; 
and pharmaceutically acceptable salts thereof. 
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4. A pharmaceutical composition comprising a compound 
of formula (I) , or a pharmaceutically acceptable salt 
thereof, as claimed in any one of claims 1 to 3, 
together with a pharmaceutically acceptable diluent or 
carrier. 

5. A compound of formula (I), or a pharmaceutically 
acceptable salt thereof, or a pharmaceutical 
composition containing either entity, as claimed in any 
one of claims 1 to 4, for use in medicine. 

6. The use of a compound of formula (I), or a 
pharmaceutically acceptable salt thereof, or a 
pharmaceutical composition containing either entity, as 
claimed in any one of claims 1 to 4, for the 
manufacture of a medicament for the treatment of 
stable, unstable and variant (Prinzmetal) angina, 
hypertension, pulmonary hypertension, congestive heart 
failure, atherosclerosis, stroke, peripheral vascular 
disease, conditions of reduced blood vessel patency, 
chronic asthma, bronchitis, allergic asthma, allergic 
rhinitis , glaucoma or diseases characterised by 
disorders of gut motility. 

7. A method of treating or preventing stable, 
unstable and variant (Prinzmetal) angina, hypertension, 
pulmonary hypertension, congestive heart failure, 
atherosclerosis, stroke, peripheral vascular disease, 
conditions of reduced blood vessel patency, chronic 
asthma, bronchitis, allergic asthma, allergic rhinitis, 
glaucoma or diseases characterised by disorders of gut 
motility, in a mammal (including a human being), which 
comprises administering to said mammal an effective 
amount of a compound of formula (I), or a 
pharmaceutically acceptable salt thereof, or a 
pharmaceutical composition containing either entity, as 
claimed in any one of claims 1 to 4. 
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8. A process for the preparation of a compound of 
formula: 



R 2 0 HN 




(0 



SOoNR 3 R 4 



or a pharmaceutical^ acceptable salt thereof, 

wherein R 1 is methyl or ethyl; 

r 2 is ethyl or n-propyl; 

and R 3 and R 4 are each independently H, . or Cj-C 6 

alkyl optionally substituted with Cj-C, 
cycloalkyl or with morpholino; 

which comprises reacting a compound of formula: 




S0 2 Y 



wherein Y is fluoro, chloro or bromo, and R 1 and R 2 are 
as previously defined in this claim, with a compound of 
formula: 
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HNR 3 R 4 (HI) 

wherein R 3 and R 4 are as previously defined in this 
claim, followed by optional isolation as, or formation 
of, a pharmaceutical ly acceptable salt of the product. 

9. A process as claimed in claim 8 wherein R 3 is H, 
methyl or ethyl; and R 4 is Cj-C 6 alkyl optionally 
substituted with cyclohexyl or with morpholino. 

10. A process as claimed in claim 9 wherein the said 
compound of formula (I) produced is selected from: 

5-[2-ethoxy-5- (3-morpholinopropylsulphamoyl) - 
phenyl ]-l, 3-dimethyl-l, 6-dihydro-7H-pyrazolo[4 , 3-d]- 
pyr imidin-7 -one ; 

l-ethyl-5-[5-(n-hexylsulphamoyl) -2-n-propoxy- 
phenyl]-3-methyl-l, 6-dihydro-7H-pyrazolo[4 , 3-d]- 
pyr imidin-7 -one ; 

l-rethyl-5- (5-diethylsulphamoyl-2-n-propoxy- 
phenyl)-3-methyl-l,6-dihydro-7H-pyrazolo[4 , 3-d]- 
pyr imidin-7 -one ; 

and 5- [5- (N-cyclohexylmethyl-N-methylsulphamoyl) -2- 
n-pr opoxypheny 1 ] - 1 -ethy 1-3 -me thy 1 - 1 , 6 -d ihy dr o- 7 H - 
py r a zolo[4,3-d] py r im i d in - 7 - one j 
and pharmaceutically acceptable salts thereof. 

11. A process as claimed in any one of claims 8 to 10 
wherein Y is chloro. 
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